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Abstract of KR20020090967 

PURPOSE: A submerged membrane coupled activated sludge system using intermittent aeration for 
simultaneous removal of nitrogen and phosphorus is provided. CONSTITUTION: The operation of 
anoxic process include s inflow of sewage/wastewater into an anoxic/anaerobic tank(2) continuously; 
recycling wastewater of an aeration tank(5) into the anoxic/anaerobic tank for anoxic condition; 
denitrification of recycled nitrite using organics of raw sewage/wastewater as carbon source; 
nitrification a nd organics deco mposition in the aeration tank; and discharging treated water by the 
submerged membrane(6). Also, the operation of anaerobic process includes inf low of 
sewage/wastewater into the anoxic/anaerobic tank continuously; stop recycling wastewater of an 
aeration tank into the anoxic/anaerobic tank for anaerobic condition; phosphorus release using 
organics of raw sewage/wastewater as carbon source; phosphorus luxury uptake and nitrification In the 
aeration tank; discharging treated water by the submerged membrane; and discharging sludge for 
removing phosphorus. 
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(54) 24: 5! eJS| §A|*]E|g fltf ¥tt±/g7|2. j]LC|| SS«^#B| tf gftBMStt £ §x| 



e sfsofl c»e 5! eifii sxwBift as ¥4te/37is men sss b«ei tttiftawsae. a* ^ws a& 

BfaWSOl «|<HHfe ¥^4 S3 5=' eifil tfft* W 37| S3o| jac||£ 0|¥<Hxfe, Si eig gA|*|SW7| f| 
# Eil^JlE^el gJ^SSAH, 7| ?t*± S3S, 24 s , £fe #££!4*S S^^fiS ¥#4/3 
7|2£ #?JA|?|te B7j|(a); 2HS|2S 7*S£fe U|¥tf63£ft 7«A|^ *7|*lHW tf3£fe 8tt3 S±S ^ 
U)¥tt$5fo=| ¥tt±/37|£§ ¥tt£ tfEHS tt=te B^l(b); #SJ£l5r #2J£!4 §2| #7|g§ 

olSSKM. #7| EW(b)2J U¥tf£2£ 5S£lb Stf3 a±# B±7kk£. flMflfe B*l(c); 

37| &*l(c)0M SS^SlfJ ft«ra|& H#A|^ 0|<HX|fe 47I3ES 0|§A|?fe e*|(d); M£0-|ofl 2^5*ieJ 

a^w oi¥<H*fe ^7issi s.7\# s8«hhm atm oi$»<hi si#o4 sasife #7i3 a±# #au 

owa a# 3 a^s a*Ai?ife aam 43 ai twafe #7i## e*nsfe #7ig tfaws« £!3Ai?fc e- 

741(e); S! ^7|S Ulofl =SJx|^ BB|ars o|g§HM *iB|^§ e!**lffiS HH§A|?|fe EPtyf)* £tt*HN ¥3Sl 
□I, #7| 37| 333, s^, SEfe afl^S *SJ2!4*£ «KH g^3££ ¥tf£/S7|£S #«|A|?|fc EMI(a'); a 
««las 7>S£|fc U)¥B>^S=2J 7h§t S^iAH 3<7\mM Sf3£lte Stf 4 3^2) U|¥tt$S 3B*KH ¥#£ 



g7D^*H ^2002- 0090967 



£7| #EH£ ffSfe EMI(b'); #7| EM|(b)2| U¥tf£ g02 S xj^ |f§JJEJo| ja^S ^7ia # 

E||0i|Ai ^S125 #£j£jb #£J£!^ §2J ft7|gg ghfcSjSS. OlgffOj, Dl^gS ^gA|?fe B*l(c') 
; tf7| B7fl(c')0flAH gjft &#£h DI^^S o|<Hx|ft 37|2E3. 0|§A|?fe &7fl(d'); SSO-|o|| fi|§fo^ 

ej oi^xfe ^7iz=2i .£7ia 22skhw #71 e-^i(d-) °i ej «ra oiggsi ej ^sa?is s«hh ^7is lh 

21 Sftg fefEft J#*jI, §A|ofl g#fF D|g|0| £|«KH ^SJ^S^Ef SSEjfe #7|£ S£2> tfSMoHsl 9± 

i s^s aSAi?fe s^sj- 3fs a! tw&ft ^7ig§ esmfc #7ig t^4S§ a«Ai?.fe EMKe'); * 

7|2 U)cH| a*IS §MS ee|sm o|S«MH £|o| xfl7HS *jBl4# Spates dHSA|?|fe &*l(f •); S! #7| E^l(e-) 

si eioi wg&m xmei #sws «pwo* eis hh£a|7|£ e*i(g<)« stf^ ^asm, #7i ¥^S7|s«hi 

AH2J §S » S7| SS2| ?ftft U|^B.^a=Ofl oj*h §tf g 14:21 ifl^^ ^^Ofl ft Eh ?ft£|fe ^ 



f£ 1b 

ttSI. £I sTSBl tfgftBW, U|¥tt«H£. ¥tf& 39. B7| SS. AO! 
SAHIAH 

£■321 yes as 

£ l(a)te ft a-Sofl cd-ft ®± a! cjfil §A|*HE|# m ¥tt±/S7|£ sol £SS e^^sl &g£EHx|3gou &!<HA-j, 

£ i(b)fe ft sgcHi ctFft a± ai 2jsj sawbis m ¥tf±/«7is am sas ^ftsi ira#&isi3goj| ^a-i. 

S7| *jS|5SS 7HS|=ajo S £ A|ft 50|cf. 

•fEBSl ^S^ftcHI CHS ¥J£2J as* 

1: #«J«I«2: ¥tt±/S7|£ 

3: JEBJ-7I4: LH^^S. 

5: *7|26: Ux|§ gel?* 

7: *JE|^8: £&M H7| 

9: *£<H 

^§2i &M\n as 

usoi ^nt 7m ai a eotsi ^en7i# 



ft ^Sft fEfe goii £s-£|<h ^7|ms onja, sfsah a^2| ^ssrshs yo?ift fieisaei 

^ CIS §A|Ofl 7*?\%7\ flff Sf- IEfl^2| Hf£^B| ^fflOfl ffft 52S, CH^ #J|8Wft AfQ Ti^Ofl 0}Sf 

ajfl UJ¥W*ofl 2|^<H ^^4= «7| SSo| jams ftS£|b ¥ih4i/^7|52f 2^ft*jo| E|ft ftgst 
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0| #*rS 3h7|£2| 27H fir §£3L 9f£E| OlgsW §r- m4> §2| ft7|§3f 87* Sis* £J 



son ssskh <«fe eioi *iei<e|xi arm »#sifc g*. sts^ 3.^21 ¥^s?si-§ su 

+43?|o| eig#S am fl?& oWe r , Stfg S±7 r cH," SS *oh7h 0^ g^oflfe 3±i|§§ SSrSr 
4 2J<H o|ofl am *lB|7h S^sfc). ajEW. tfxiW SWsIoWjI £fe eisl *ts|S $t§KH o^y 7W i>£*|b| 
#g#0| JlSSlZJo^, cHiSiei SSSSfe MLE( Modified Ludzack- Ettinger) , A 2 0, UCT( University of Cape 
Town). MUCT(Modified University of Cape Town) , VIP(Virginia Initiative Plant) 52| -S#sr*l SEPSIS 



new, o\m di^ej ssss om 7H£i etssa u^gssss. ^-^jejoh sjo^ §^ 2.121 ^ 4 

%m7M ms-W £So| dH¥ Matte n|^4 *He|^s| ^MB|7 r 83soM sq&go| 2|sM 0 | 
¥<HX|7| COI&CHI nl^Sfi) ^1 ^X|«f7|7h (H^Cr. 5E£K 7| ^SJ¥«rS| ^^S32| 

S4 tffi S^SrOfl s|«KH Ql^jgoj §o| si^tM x|Bl^98 vmsim »«D|*»S| £S*1 

9J *lB|ofl ErS S^|7r &W. ©Ei OrLlBh ¥ 7( o|#2| s|§|s|oj #§£§4 £B2| tjgss ^*[SH0N sfss. as 



o|Em SxflSS sHash^ n^eElofl SEI^S o|§sfe be|bt tfgftBixl&ei&& Sgtr oieH 7[x\ n- titez. 

£*lE| SfSSOl A|££|<H*|a! flCh =LB\H, 0\ S^OflH alE^ElS OiB\ 7»o| fifes* 4tifl|0|i Sri. pj£| 

*fl7W (HE^g §2| &g§ 0 | filer. 



o|EH& SEH2I ^Blsha §ofl ems " UI4XiBltttt(ftie W37|tf* M?H37- 100486)" o| <ycf. o| afaoflAHte 
yS^7|# gSM StfSrSf V #£Srfc Xfl1 ^E|S2f W S^IS ©5^01 «|2 xiB|£S 

^Sto^ S^7H7 f 7^s*r4 ^^^|9J SPJ^7 t 7^St£^ Sri ato. 3.EHM-, o| ^-SS 2J2I mm Wt S7|S 

as ehfi a^o^ ?j^7H# i^^ss s^s ^ ^©ch, ?j^sojcH^# ^skh 7312 *hsiss tq-s ^*i«r(H s 

S^osMj MEl^o] aojgfxlS fl^O^ ?3|2 JHBISOJ CH£> ^7 r 5i9J ^7|7F S£§f7l| E|<H 3j7|0fl <H|MX| U| 



SE S, h a°SAi » §JXH MB|St§ o|§& §4; oj 91 tf«K0»ei«* ^^§7H 2002- 

44820)" 0| <ycf. 0| ^4r4iS, S7|S, ±7|S, f 7|^S ^xf^og. ^*|8f0^ gjifi)- 9_|o| §A|«|7HS *E.«r 

ul aSHl4, 0| S^0fl£ PJXll7Hm AsHAH S7|S# ^7^ ^OtOtttDl, £ff ^L4|oj s^pj C/NHim 



e U'SS 6r7|» UrS* SrS #211 7|£fi| e^ISS §H2^7| S gTSSl ^^S. Uj¥^&SS2| Z^*l 7^ 

§SS ¥6r4i/S7| 2cfl£ tf^AIH ^EHcHlAife tSBrSSLS. «IH«r2. «7| 6rel|cH|Aife 9JS 
mM^i°SJ», «r- Hl^ #21 S4i2f 9JS §A|0fl *|Bl«rjl, x-)B|^S§ »^A||J, Hi S! P_l2| §A|*HB|# flS ¥ 
tt±l&7m 2CH SS^ HfSBI &«e&W§g SJ Afl§§ffe 5J0|Cf. 

S IrSS A/«7| #x|A|?j- 5J U)¥^S^lTfil sSo| 7)feSri, BhSS SJ ^a^=2| 7»4S g<H 

SS2| ?^0| e^SFSAHE Pj^S|oj ^B|7 r 7rs£h S4s Si e)2| SA|^E|1 fltr ¥tfifc/S7|5 JHOI SfS 
SI IfgAEHKlSii Si S*|S XflSSffe 5S ^^2£ ffCr. 
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#7i# Hh£f ye ir^tw #^0=1, g ygofl aje s± a 2J°i §ai*isis ¥£hfc/97is so] ess 

at^si gga&Wgeig, u± *|7|ft &3BSo| yo^fe ¥£te ss S! eifij fl» fj7| SS0| 2cfl 

s oi^cHxfe, a± ai ei§ smmsiw a» §f- mj^i&WBi »tf©aH # 7 | =^ ^ s ^ afe 

«ho^ e^«£ ¥tf£/S7|££ #2JA|?|fc e?fl(a); ZJ3*I©S 7^£Jfe LViptfftllst y\% 
A|*| ^7|£0M S4t# ^?12£ Lfl¥W£SM ¥tf±/S7|£fi ¥tf± #EH£ BEfe &^l(b); 

#£JE|fe #£JS4* §21 #7|§§ B4;£!S£. OlgSKM, #7| B7«(b)2| U^B^S 
it S4:7^S SBSK* X|?|«fe EM|(c); #7| B7fl(c)<H|AH |fS*HE|S 0|<Hx|fc ^7|5S 0| 

gA|7fc 374(d); S£OM 2|5t<H ^7|7|- Ol^OHXfe ^7|=&o| £ 7 |g 2ij§K»|A-1 §tf§|. 0|^gOfl ojgfo^ 

^oj^S^Bj gS£|fe 4f 7|g S^2F gfaMol-^ S4s§ £!BA|7|fe Q^SJ 4§ SI feWSfe #7|* 

§ estjste ^7ig amm 5isiA|7ife B^i(e); sj ^7is moil axi« gEiats oigsw msi^w 

*42.sL UHgA|7|fe B7fl(f)S SLmoi ¥^£JCN, #7| Q7| ggg, Stf*. J£fc flftft #£J2K*£ sjcH ej^sf 
o S ?^i/a7|SS #SJA|?|fc &74|(a'); FiS^S 7^£|fe UJ¥0£i!£2| 7j§§ SX|A|5^ ^7|2<HW gf^JEl 
fc s±o| lH¥B£# ¥B±/S7|£& «7| #e|)£ B^te BTfl(b'); tf7| B7fl(b)2| U|*tfa SB 

2S Stfg S±?J &S£|0i JUgf) ^7|g ^EHCHIAH. fl^Sjos #<gj£fc #£JfM*J> goj # 7 |g§ B£*!°S 0|g 

*kh. sei Di^gs eig smAi?fe B7<i(c'); ^71 b*(c)<hw ei* awe Di^#a ^ai?h oio^fe 

o|§A|?|fe B^l(d'); wStHofl o|^a| e^sjei ^7|7> offo^ife ^7|Sfi| S7|^ saeFoflAi #7| &?l|(d')£| ej 

gfg oi^§o| ei j^^^is gsfo^ ^7is lhsi se« ejei y^n, san %m n\^oi moi ^°j4= 

S¥EJ ff7|^ S^s* &au|oh^ Si§ 3BA|7te SJ ^o^fe ^7|§# Ss« 

^7|§ itWSI S^A|7|fe &7i|(e'); ^7|S UKHI Sx|S ^b|bj# ois^oi £jo| XI17HS ^Bl^g S 

HH#A|7|fe &7i|(f §j ^7| B7fl(e')2| e)0| ^titifiS ^^X|# l|7|#(H bHSA|7|fe 07(1 

(g')S ISf^ ^7| ¥^±/^7|ZE(H|AHo| 5S SJ S7| SSsl HYBh^sol sjff g^^ 

94:21 U)¥tf$ *¥<H| ItfEF ?M£Jfe ^S2£ 



& £gofl [[Jg §4; aj 21S\ §A|^B|# ?Jff ¥tfi/^7!S jam eSS ^Bl S^^^x|g^(H| aioUH, 
7|£0flAH2| 5S Si S7| 3321 Aizm Bh^ft^S SS2| B?i|(b) SJ «7| 5S2| B7fl( b ' ) oflJHfii u| 
¥eh^Q=2| 7FSA|?iS S^sfo^ o|^(Hxte 5!S e}§2S tfa. 

# SJ-S<H1 ciJS Si SJ £J2| SA|*HB|# flff *jitf±/S37|£ 510) SSS at^Bl S^^&jx|g^<H| flo^i § 

S2| B?fl(f) SJ H!7| 07«(f -)o| ^B|^S £7| 4N£h S|X|S MB|Ste SJ-oJ £E||7f «B^S. gSAfS, Sfe fi 

3££¥EJ msn= SSJo^e^ &2|o^afei SIS &ct. 

S ^gcHI uiS: Si SJ £!2| SA|^B|S sftti ^#i/^7|£ 2c|| SS^ etSBl S^&JxlgucHI jyoui § 
S2| B7fl(f) S 1 S7| §S2| B?(|(f -)t £X|§ SBl^os^E) ^B|^# ^7| flsfoi ero^»ofl §<&!S = g 0| 
StFTHU, *Jr*K>fl 2|& x^^oj seJgJS oissfb ^§2£ &cf. 



* i^soii ®b ai sj e!2i §Ai*jBim m ¥4Ji/^7is sot &a§ aresi t^#cHxi£*ite, §i x«7H# 
t sitfsoi sicHUfe ss ai &21 aj-ss- Ac- Q7i ssoi juts, o|^o^xte l ai si ei* &MMm?\ a 

» §t" Hfl^E^Bl 11^7171 S-SfS ^6Ji/a7|5; ^7|^ #E||<H|Af ^7|g tHJ, BJS SJ e!2| 

S tt$*Jir Lfl^BJ^SS; SJ gSfcH *|B|4=§ <2j^5|o S hJ^^^ # 7 | ^ 7 |2EUj(H| ^*f£jfe gB| 

ejl i&Sto^ ^^iEJai, ^7| ¥^i/e7|S<H|AH2| ¥tfi SJ S7| SSfij LH^^^SSCHI fiiff 
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S SElafS at£| SEH7I- §ef§, §3*^, SEfe ffg£S^E) d^lElfe SWOT ££fe #£|o£Wej 2S qgo£ 
TO. 

« &s<Hi c^s si si ejai samba *m *&±m7m am sss smsi Bg£BW2*iofl bow, §*i 

fc «x|« gs|etoS¥El *|E|*ft S2J o«tf7| SeJUSft d 3L#Sfe *ft *S«S TO. 

o», e ggofl Si a! eifii $M*\m m ?ti±i®7\z m sss ^sbi ftga&wsr*! as 3Hft 

ft AM SSTO. 

£ 1(a) fe ft £S<H| £&5 S4i 3J e!2| ftAMBlft ¥tfi/S7l£ jzcfl £S£ s^BI »^#&ix|g^ofl SJoUH, 
¥tfi *|B|33ft 7Hsr*l°.3. £A|# 5Jo|cf. £ 1(b)b t* ggofl am Si 5l £|2| 3AME|g fltf ¥tfi/e7|3E 
20) BTftBl ft£6BM3Bol| flow, fi7| *|E|3«« 7H§r^|os £A|ff 5!o|cj. 

£ 1<HI*| Mfe UW »0|, e tfSS ^7|£(5)£¥E| ftgftBM fttWft ¥tfi/S7|2(2)S UI¥B.^B 
S(4)ft Aiaa^Ofl m-Sh B^S-OSAH ¥tfi£a4 S7|£S0| MIS 0|¥<Hx|£^ Atf7|(3)7r9«tS ¥tf 
i/«7|£(2)3 e^ej *7|* 0|^O|X|fe ?JX|£ gB|Bf(6)0| S«JS *7|3E(5)£ ¥«£W TO. 

fi &S2| ¥g4 sfSft S cH xMfl*| tfiMMB aS3* TO. 

*K=, 24*. SSI ffSJfl*(1)te ¥#i/S7|£(2)S tfSJTO. ¥tfi/E7|£0fl*]£| ¥tfi 38* 

«7| 3S£I ¥S£ U¥t»*s| #¥<H| ntst/H ?«ft ^ TO. z*, A|#7J3<H| njah zftjsjss 7h§£|fe umfrft* 

^(4)7^ 7hS£iJi aife 7ia«ae ui¥tt£o)i oj#<h *4«|oa. g ^ g^sj7i meoi ¥tti ssoi sioi, 
sx|s4o^ 7i&see s# £ Si£i 3301 sow sukhi stf& Si?h aasicn f^i ssoi scf. 



¥^4: SS §ff ¥^^^7|S(2) U|OflAHfe, «a^5|o S ^?j£Jfe ^9Ja^(1) go| 4f7|#ft gifiSS 0|gsW, 
47|S(5)S¥E| LH¥t^SS SSJEIfe Sift S±7^S «|7HSffe tS^SOl SfiflDl, 0|K7« 

ts^Bis sim<H oio^ife ^7is(5)s ois^tii sci-. ftso-i(9)<Hi m<H e^^ei ^^i7h ol¥o^xte 

^7|£(5)<H|A-fe 2.7\£ SSsfOflAH S^SF Dl^gCHI o|fHH ^oj^ S «^ 4f7|^ S^ gTSl-W^ Sift 

Stf^ SiS SSA|7fe Stf# Si y-OF^fe ^7|ftft &mS= ^7|ft ilSl^SOl a^SlOj, SAIWI ^7|2(5> 

uio« &m mm MsisK6)ft oigsw *iBi^(7)ft ti^ aisw. 



^7| SS SeKHIfe ¥4hi/S7|2(2)S£| U)¥B.^o| S¥« aofl ¥4hi/«7|S(2) U)o^ S^sFai fitfg 
Si7f if S£J<H x||7HJE|cH S7|^ ^EH7h JEjcN gofl jt&B &i«!ft olgs^o^ gej a|^go| ejfil » 

ftft SCK 2JS »•» al^ftS o|cH7c|fe ^7|S(5)oflAH ±7\& zmWM 2JSI a?J^^ft ft«HH *7l5(5) 

UISI e«S| fe£ft ^^7|| £101, §A|0fl ^7|£0flAHfe S^ Q|^S<H| Sj^Oi ^oj^^Ei S3£)^ *7|« S 

is* ttSLLlo^ Sift 9^4 SisL S&A|7|b Sii» SJ ^o^'te *7|gft SsHt^fe ^7|g «W48o| S 
*SCF. 0|H7|| 2JO| X||7HS *)B|^(7)ft §Jx|S gB|af(6)S oissfo^ «)ft«f7i| acj. SAN eio| 



4T7NAH s ifse £A|S £Q§ gsas ^a)|^| ^g£|«x|^, g STSai W SI 7|ftAftf ^fl UloflAH cf?f 
«• tf§ 91 *«o| 7^SS S aSx|oi|7|| $i&\M %<mn aoim, o|^S as SU ^So| S¥S ft»IS¥iafl(HI 
2£ Stffh 5 old. 
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oi*ow u<3& am #oi, g ygcm %± si §ai*jeis fltj- ¥ft±/H7i2E men ess HteBi ir^y 

xisas, U)¥£ftSS£l ftg*l 7(§2S ¥ft:fc/§7| §S§ J20IS ¥ft£ ^-EHoitAHfe tSft§£3. § 

£1 xlWSteL. S7| #EHoWfe £!§ ^gA|gosAM, ifl^ gfil U.£2F §A|ofl s.#s|o S *HB|ft ^ °'cK 

swas euHolssssMj, g±2f eial a|7-)±§§ §a|oj| *7| #x|ft 4 s ai<H s}UlsK**|e|ofl *}go| #s|ft ^tt 

OW. aft. *B|£|te 4»S£ SJxIS gelTO gft ft^ft JL°liM5j7j 0|*<Hx|7| 0Hg<H|, hes fl|*ft 4»S# #X| 



aft. e £«oflAHte ¥ftiW«7|S7f A|ftaqo| a}Bh ads ££!JEjx|ft, *SMK«7F ft£j£lte SA|ofl * 

7|£oflAH qo» 33S H*^2.s. *|Bl4g ^ftfto^Ml S *lB|^if§ ftxltf * flcfte 9So| &W. 

£ SfSS- U|^ft$S=s| 7f§Aj?iw SSftosMi, ¥ft£/S7| §S°J ft*W» 9! t-H¥£ft#§?°l am %om 

n ft + 9iiL, now ft#s §y ^as^°j ?h^# isjosmi, 3301 ? g 0 | bg*k»W£ e^*ie! *hb|7|^ 7t&«t 

<N 333014. 

(57) «t»S| «*| 

m% 1. 



§A|*JE|S*7| flft SF- B| 

#7i ¥ft* 

SKs ate #^ft4>£ S^f^SS ¥ft±/£7|2S *SJA|?|fe e*fl(a); 

&I J -1°S 7^£|b m¥ft££i§ 7>§A|7* 3|7|2(HW ^E|fe Sft£ U£§ *I*«1&S U|¥ft£SM ¥ft:*l/ 
S7|Sft ¥ft£ ftTfl(b); 

t^^iSS #£|JE|fc ^?JS^ g°J ^7|#g ftrii^oS 0|§SfO=|, ^7 1 EM|(b) °| UI¥ft^S SSElfe Stfg SI 

±1 s^7^s afte^o^ *w«b B7fl(c); 

«7| ft741( C )OflAH ftSI*iB|S Sft^lg ^#A|^| O]0^X|fe ^7|ZSS 0|SA|?fe Q-TQ(d); 

»S(H0j 2|«f0^ e^SJoj 3|7|7F O|^0^|fe ^7|Sfi| ±7|^ SS^OflAH UftSF D|gft0| S|«fO^ ^oj^S^Ei 

site ^7ia s^si- ftagofy aft^ g^s £iftA|?ife g^sj- afs °j yohsife #7|g# M«l«l-te ^7|g 
ft#j*S* S«A|?|fe B7fl(e); S! 

^7|S LHOfl gjxis MBlQtS 0|§SM *iB|^S S^s|os bl|#A|?|fc B?i|(f)a aft^ol ?^E|D|, 

4T7|S7|gSS. 

€t4=. ^4=, ate HI4=# #£JS^£ ^ a^sjo S ^±/«7|SS ^^A|?fe E^|(a'); 

ft^^SS 7fg£jfe LH¥ft^^=2| 7^§ SX|A|^| St7\3.0W ^^£j^ ^ft^ U4rO| LH¥ft£* gftSFO^ ¥ft 

^S7|s§ Q7| #e|]s shc fe g^l(b-); 

^7| ft?l|(b)fi| U|¥ft£ S9£S §ft^ S4:7f ftUE|o^ :a3§ S7|^ ^EHoflAH, e^^as ^SJfElte *SJ£!^ 
§21 «7|§g gifcaias o|§sfo^ &£! Dl^sgs ejg ygA|?|fe B7||(c'); 
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#71 &m(c>)o\\M 2!s oi^gs m*-m o\omt ^ms. om^mt e^d*); 

MZOW a**ie! ^7|7|- o|¥<H*|fc 57|£2| £7|-g sashcHW #7| E.^|(d')2l 21 ol^gsj e! 2*%J 
4J$» S«t<H *7|2 U)o| ggM ojo| y^s, SA|ofl l^SF o|gso| #£K^E| g^Efe #7|£ 

3±2|- &ei-|o^ Stfg 22A|?|fe tf 43 SI a<*S!fe *7|g# e«H*te #7|t 
E!3A|?|fc 07||(e'); 

UlcHi Ss|afS o|g*M ejo| x-WS fl^siaa uH#A|?|te B*(f •); aJ 

#7| &7fl(e')fi| eio| 3tS>'{d*IS ^Eflsj a&Wg Bfl7|tW £J§ BH§A|?|fe B7fl(g')S £ft«<H ¥£j£jal. 

#7| ¥tf±/E7|2oWs| ¥4tei SJ «7| §g°J UI¥gt*fi5.oiI fi|ff g±s| U¥tt6 ff¥<H) D} 
B> ¥S£|fc 5!# ^SSS SFfe g£ 9! eisl SA|*H5|# fltt ¥4te/«7|£ iiiq) ureal 

S^S 2. 

¥#^/«7|2Eofl/H2| ¥tf± 3S oi g 7( g Sfi | tf##lfe SS£I B^l(b) 9! tJ7l 3«2| EWI(b') 

7is aai gas smsi s-steewsei. 

3. 

§S2| B7fl(f) Sj «7l B"7fl(f -)S| ^5|^# £7| flth a^lS £B|Bt£ B^fi| ^^7h gB|§. §§A^, 

4. 

^tf* SS2I &7fl(f) S! «7| SSfil B74I(f-)fe SJx|^ ge|ste£¥tM ^E|4*S £7| m<H BW&cHI Sffl 
5. 

U4i xfl7H§ tsysol ^<HUfe ¥^4: SS SJ SISJ W S7| SSo| ROUS, ol^o^lfe, U± Sj 

S.Z7\ &m ^7|S; ^7| ^7|2S¥E| !^3fc 36.^ 4T7| ¥t^«7|3ES e!£SH= UWttdfiiA; SJ 
o^S »«KH *IB|4»S ^^2S uH^ofb ^7| ^7|£U|<H| S^IS gBl^S S^sfo^ ?^ £ j J1> 

4T7I ¥^4^a7|3E0flAifi| SS gy S7 | g go| U)¥B.^Sa(H| fi|S Si+^ S:t oj lH^e.^ ft¥<»l 
el- =?^£lb 5J# ^S°s sfc S4i SJ eisi §A|^s|# m ¥t^S7|s jam gSS sj-^Bl §r££EHxlSJ*l. 
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6. 
7. 

*l|5$Ofl floW. 



£fl 1a 







2 

c 


« .1 
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